Effects of polyethylene glycol and dextrans on immunoprecipitations: a two-cross immunodiffusion study.
Precipitating titers and immunochemical titers obtained in a wide range of antigen-to-antibody concentration ratios by the two-cross immunodiffusion technique are compared with the corresponding laser light scatter precipitin curves. The two-cross immunodiffusion technique has also been applied to investigate whether polyethylene glycol of molecular mass 6000 and dextrans of molecular masses from 10,000 to 2,000,000 enhance the immunoprecipitation processes of the system human serum IgG-rabbit immune serum at pH 5.5 and 8.1 at 20 degrees C. It was found that the significant increase of precipitating titers of both precipitating components in the presence of polyethylene glycol is a consequence of a strong decrease of solubility of the primary antigen-antibody complex. The decrease of solubility does not affect the immunochemical titer of the immune serum, indicating stoichiometrical invariance of the precipitate at the equivalence. The apparent strong decrease of diffusion coefficients of both antigen and antibody in 20- and 40-g/liter polyethylene glycol solution is attributed to increase of viscosity of the solutions and to a partial self-association of protein molecules due to steric exclusion. In 40-g/liter polyethylene glycol solutions at pH 5.5 every fourth molecular entity of antigen and every third molecular entity of antibody are present in the form of a two-molecular self-associate, whereas in 20-g/liter polyethylene glycol solutions only 1% of antigen molecules and 8% of antibody molecules are associated. With the increase of pH to 8.1 the self-association of protein molecules is strongly further enhanced. Dextrans in 20-g/liter solutions, without regard to their relative molecular masses, do not influence precipitating titers and solubility of the antigen-antibody system at equivalence and do not enhance self-association of protein molecules. The strong decrease of diffusion coefficients of immunoglobulin G antigen and antibodies in dextran solutions is solely attributed to the increase of viscosity of the dextran solutions; hence there was no evidence of interaction of dextrans with serum IgG proteins.